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2 . Claim 

An antioxidant for a lubricant composed of a 2,2,4- 
tnmethyl - 1 , 2 -dihydroquinol ine polymer containing 5 wt% or more 
dimer component and less than 10 wt % monomer component. 

3 . Detailed explanation of the invention 

The present invention pertains to an antioxidant for 
preventing the degradation of a lubricant due oo the oxidation. 

In general, in case a mineral lubricant and a synthetic 
lubricant are used, various additives are added to improve the 
characteristics . 

In particular, in order to improve the oxidation stability 
of industrial lubricants such as hydraulic oil and turbine oil, 
internal combustion engines such as engine oil and gear oil, and 
metal processing oils such as rolling oil and cutting oil being 
exposed to a high temperature in the presence of an air, 
antioxidants are added to these oils. 

In order to improve the oxidation stability, various 
antioxidants, for example, aromatic amines such as 

dioctyldiphenylamine , phenothiazme , and N , N ' - di - secondary-butyl - 
paraphenylenediamme , hindered phenyls such as 2 , 6 -di -tertiary- 
Numbers in the margin indicate pagination in the foreign text. 



butyl -paracresci , 4,4 '-bis- 2 , € - diiscprcpylphenc^ , ana 4,4'- 
methylene bis- '. 2 , 6 - di - t er: i ary - buoy Iphenc 1 ■ , me :al salts sucr. as 
antimony diamyl di tni c rarbamac e and zinc diamyl di chicphcsphace 
have been proposed and used. However, it cannot be said that any 
of these antioxidants has satisfactory performances, and along 
with the recent tendency of high-performance, especially long- 
life lubricants, the development of antioxidants having excellent 
performances for preventing the oxidation has been strongly in 
demand . 

For this reason, this inventor earnestly reviewed high- 
performance antioxidants for lubricants, and as a result, it was 
discovered that if a 2 , 2 , 4 - trimethyl - 1 , 2 -dihydroqumol me polymer 
(hereinafter, called RD polymer) with a certain specific 
composition was added to the lubricants, surprisingly, a high 
antioxidant performance, which could not be expected from the 1 2 

prior arts, was exerted. Then, the present invention was 
achieved . 

In other words, the present invention provides a high- 
performance antioxidant, for a lubricant composed of a RD polymer 
containing 5 wt% or more, preferably 2 5 wt% or more, and more 
preferably 5C wt% or more dimer component and less than 10 wt% 
monomer component . 

The RD polymer of the present invention is a reaction 
product mainly composed of 2 , 2 , 4 - t nmethyl - 1 , 2 -dihydr oqumc>l me 
mtnomer (hereinafter, RD monomer? , dimer (hereinafter, RD dimer; , 
and trimer (hereinafter, RD trimer; being obtained frcm. aniline 



and acetones such as acetone or diacetone alcchcl mesicyl 
oxide, and the content :f tne RD T.cr.crr.er and the RD :r:ter of the 
cresenc invention shows the content ratio' of each compound m 
this reaotion mixture. Needless to say, m the present 
invention, a single RD dimer in which the RD monomer and other 
high-molecular substances are removed from these reaction mixture 
is also included. 

Also, in the RD polymer composition in the present 
invention, since the RD monomer has a slight evaporabi 1 1 ty , the 
addition to lubricants being exposed to a high temperature is not 
considerably preferable. 10 wt% or less is appropriate, and 
since the RD trimer or higher high-molecular substances tend to 
be slightly inferior in the solubility m lubricants, the amount 
being added to the lubricants is appropriately to the degree 
exhibiting no insolubility in the lubricants. 

Therefore, a larger RD dimer content is preferable in terms 
of evaporability and solubility in lubricants. In terms of 
antioxidant performance of this purpose, the RD dimer is 5 wt% or 
more, preferably 25 wt% or more, and more preferably 50 wt% or 
less . 

There is no particular limitation in the lubricants to which 
the present invention is applied. For example, synthetic oils 
and mineral oils based on mono- and/or dicarboxylic acid ester 
can be used, and the lubricants based on the mineral oils are 
appropriate . 

The amount of antioxidant of the present invention being 



added can be changed m a wide range m accordance with :r.e >md 
of lubricants, operation conditions, etc., however tne amount is 
generally m a range of 0.1- 1C wt% to the lubricants. 

The antioxidant of the present invention may be used m 
rcmbmation with conventional well-known antioxidants such as 
other amine group antioxidants, phenol group antioxidants, and 
zinc diamyl dithicphosphate, and in order to improve the 
performances to some extent, additives such as antiwear agent, 
ant icorrosive agent, viscosity index enhancer, pour point 
depressant, cleaning dispersant, and extreme-pressure agent can 
also be used in combination. 

Next, the present invention is explained in detail by 
appl icat ion examples . 
Application Example 1 

According to the rotary pump oil oxidation testing method of 
ASTM-D-2272 , 50 g lubricant provided for testing to which various 
antioxidants shown in Table I were added, 5 ml distilled water, 
and a copper [illegible] as a catalyst (dried after gloss- 
polishing and washing with ethyl ether) were put into a glass 
container and oxidized in an oxygen atmosphere. 

The glass container was put into a stainless steel container 
connected to a pressure recording gauge, and the container was 
axially rotated at an angle of 30° to the horizontal state and at 
IOC rotations/mm in an oil bath at 150°C. 

The initial oxygen pressure before heating was adjusted to 
about 7 kg/cmr, and a pressure rise was recognized as heating was 



advanced. -her., :: was constantly held until the oxidation 
started. The time at which the pressure was dropped by 2.1 
kg/cm; was assumed as an oxygen absorption induction period and 
recorded by minutes . 

The results were shown in Table II. Also, the lubricant 
used was Neutral Oil #200 of Daikyo Petroleum product. 

Table I /3 
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KEY TO TABLE 1. 

1 . Ant loxidant 

2 . Addi t lve No . 

3. Application Example 

4. Comparative Example 

5 . RD monomer 

6 . RD dimer 

7. RD trimer and other reaction products 

8. (RD polymer mass composition ratio) *1 

9. 2 , 6 -di - tertiary butyl -4 -met hylphenol *2 

4,4' -methylene bis- (2 , 6-di -tertiary butylphenol ) *3 
Phenyl -a-naphthylamme *4 

4 , 4 * -di -tertiary octyldiphenylamine *5 

*1 Value attained by GC method. Also, the structures of RD 

monomer and RD dimer were confirmed by a mass spectrometry 
and a nucleomagnet ic resonance spectrometry. 

*2 Sumiliger BHT (product made by Sumitomo Chemical Co. Ltd.) 

*3 Ethyl 702 (product made by Ethyl Corp Co.) 

*4 Antigene PA (product by Sumitomo Chemical Co., Ltd.) 

*5 Vanluve 81 (product made by Vanderbilt Co.) 
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